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Abstract

One of the global problems facing the world today is climate change,
which requires cooperation with other countries. The 1980s marked
a turning point in addressing climate issues, as individual
governments began to recognise the necessity of cooperation. All
countries contribute to greenhouse gas emissions to varying degrees,
and no single country can solve these problems on its own. The
United Nations Framework Convention on Climate Change
(UNFCCC) also addresses this global issue, with the main goal of
reducing national greenhouse gas emissions by a certain percentage.
Greenhouse gases produced by human activity include carbon
dioxide (CO»), which is released primarily during the combustion of
fossil fuels. The concept of greenhouse gas trading is based on the
principles set out in the UNFCCC. In this paper, we will address the
issue of greenhouse gas emissions and their representation in the
accounting of industrial companies, with an impact on profit or loss.
The aim of the paper is to compare the accounting treatment of
emission allowances under Slovak legislation with that under
International Financial Reporting Standards (IFRS), with an
emphasis on their impact on profit or loss. The paper further includes
proposals for industrial manufacturing enterprises in the analysed
area. The issue of emission allowances is currently highly relevant
for society from an environmental point of view and is also important
for industrial companies in terms of accounting presentation.
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Introduction

Greenhouse gas emissions arise from human activities and natural processes. Emissions refer to the direct
or indirect release of substances, heat, noise and even vibrations into water, soil, or the atmosphere from a specific
source. This paper focuses on greenhouse gas emissions resulting from human activity, which impact not only the
environment, but also the financial performance of industrial enterprises. These emissions result from the release
of enormous quantities of greenhouse gases into the atmosphere, thereby increasing their concentration. This
process leads to global warming and amplifies the greenhouse effect. The main anthropogenic sources of
greenhouse gas emissions include:

e the combustion of fossil fuels in industry, electricity generation, transportation, and households,

e  waste landfills,

e the use of industrial gases containing fluorine,

e agricultural activities, which are often associated with changes in land use — such as deforestation.

The amount of emissions that can be released over a specific, predetermined period is expressed by an
emission allowance (quota). Emission allowances are determined to regulate the volume of pollutants released, in
line with international air protection measures. An emission allowance is expressed in tonnes; however, in the case
of greenhouse gases, it is measured in tonnes of carbon dioxide equivalent (CO; eq.). The quantity of emissions in
specific indicators is defined by the emission limit. The emission limit sets the maximum permissible level of
emitted pollutants that must not be exceeded over a specified period (Enviroportal, 2025).

The most significant international agreement to reduce greenhouse gas emissions is the Kyoto Protocol,
which supplements the United Nations Framework Convention on Climate Change (UNFCCC). Under the Kyoto
Protocol, 15 member states of the European Union committed to reducing their greenhouse gas emissions by 8 %
between 2008 and 2012 (compared to 1990 levels). The European Union approved the Kyoto Protocol on May 31,
2002; however, it did not enter into force until Russia ratified it on February 16, 2005. The United States of
America, as the largest emitter of greenhouse gases, has not ratified the Kyoto Protocol to this day. (UNFCCC,
2025).

To achieve the long-term goals of the Kyoto Protocol, conditions relating to emission reductions have
been proposed:

e the introduction or strengthening of policies within individual countries relating to emission reductions
(development of renewable energy sources, increasing energy efficiency, promoting sustainable forms of
agriculture),

e cooperation with other contracting parties (exchange of information, coordination of individual countries'
policies).

Among other things, the Kyoto Protocol also includes flexible mechanisms, specifically:
e joint fulfilment of commitments,

e clean development mechanism,

e trading in emission savings. (Enviroportal, 2025)

The European Union Emissions Trading System (EU ETS) is a key policy instrument of the European
Union (EU) aimed at limiting greenhouse gas emissions, which are largely responsible for global warming and
climate change. The system operates on the principle of setting a cap on the total amount of emissions allowed
from high-emission industries. Within this cap, companies can buy and sell emission allowances as needed. If a
company emits less than its allowance, it can sell the surplus permits to others who have exceeded their limits.
This trading mechanism is known as “cap-and-trade”. (EC.EUROPA.EU, 2025).

The EU ETS is a key pillar of the European Union’s climate policy, aiming to reduce greenhouse gas
emissions cost-effectively and efficiently. The original legal framework has undergone several revisions in
response to the system’s development. The most recent amendments were adopted in Directive (EU) 2023/958
and Directive (EU) 2023/959 as part of the EU’s "Fit for 55" initiative. This initiative seeks to align EU policies
with the climate objectives and commitments set out in the European Climate Law, under the European Green
Deal, and the Paris Agreement.

The EU ETS has emerged as one of the most popular and effective approaches to curb GHG emissions
and facilitate the transition to a low-carbon economy. ETS promotes cleaner manufacturing and allows firms to
reduce emissions at a cost-effective rate (Al et al. 2021, Hasan et al. 2021). The EU ETS began in the European
Union in 2005 and covered a wide range of sectors noted for emitting large amounts of GHGs, including energy
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production and energy-intensive sectors such as cement and glass production. ETS in the EU covers about 11,000
firms’ emissions (Basse Mama and Mandaroux, 2022; Joltreau and Sommerfeld, 2019).
The European Union has established the concept of the emissions trading system on six basic principles:
e is based on the principle of cap and trade,
e is focuses on CO; emissions produced by the largest industrial polluters,
e implementation takes place at specific intervals with regular checks, which create opportunities
to extend the scheme to other sectors of the economy and other greenhouse gases,
e decisions on emission allowance allocation plans are also made repeatedly at specific intervals,
e includes a huge compliance monitoring framework,
o the emissions market operates throughout the EU, but special mechanisms open up opportunities
for emissions reductions in other countries as well, and it is open to cooperation with other
similar systems.

From the early stages of the EU ETS (2005 to 2007), authorities granted GHG emission rights without
charging a fee. During this period, information technology and other supervisory procedures were established to
evaluate and provide an understanding of emissions from covered zones. However, from 2008 to 2012, the
authorities established mandatory national targets to support the EU in achieving its Kyoto Protocol targets. Yet,
during the same period, about 90% of the emissions rights were granted at no cost (Basse Mama and
Mandaroux, 2022; Doda et al., 2021; Hajek et al., 2019).

The major advantage of applying carbon markets among various methods to reduce GHG emissions is
that they accelerate the decline in emissions, are not expensive, and thus achieve the goals at a reduced financial
and economic cost (Luo et al., 2021). ETS is commonly advanced in the structure of cap-and-trade systems: the
ceiling (or cap) is set entirely on the policy dimension and typically declines over time. Scholars have argued that
ETS below certain situations, the externalities or inadequacies of the economic system may be corrected through
cooperation among parties; thus, attaining the maximisation of social advantages (Feng et al., 2021).

The EU ETS covers more than 11,000 power plants, manufacturing plants, and airline operators in the
European Union. On average, 45% of total emissions in the European Union are covered by the EU ETS. This
system is the largest intermediary in the market for emissions trading, accounting for more than three-quarters of
the volume. The European Emissions Trading System is an effective tool in terms of the cost of reducing
greenhouse gas emissions. (Europskaunia, 2025)

The Kyoto Protocol lists seven types of emission allowances and emission credits, with each emission
allowance or emission credit representing one metric ton of CO; equivalent, calculated based on the impact of six
gases.

Carbon emission credits, in fact, refer to the allowed carbon emission amounts, i.e., the quotas, allocated
to entities within a specific period. To comply with the limit on total carbon emissions, entities can participate in
the carbon emissions credit trading market to purchase additional quotas or sell their surplus (Long and Han, 2020).

Many existing references have discussed low-carbon economic dispatch of the energy system in the
context of carbon emission credit trading markets. Yang et al. (2021) integrated the cost of carbon emission credits
into the optimal operation model of energy systems and analysed the influence of carbon emission credit prices on
the operation of the system Wang et al. (2020), He et al. (2020) built an energy scheduling model based on carbon
emission credits, which are instructive for the cost analysis of carbon emission credit trading in energy
systems. Xiang et al. (2021) proposed an optimal operation model for energy systems integrating multiple
resources, such as gas turbines, photovoltaic power plants, and energy storage systems. This model integrates the
cost of carbon emission credit trading into its objective to better reflect actual operating costs. Luo et al. (2021)
optimised the energy structure by proposing a carbon-emission credit trading mechanism and studied the role of
energy storage systems in low-carbon economic dispatch with the designed trading mechanism.

The Kyoto Protocol defines the following types of emission allowances and emission credits:

e  European Unit Allowances (EUA) are carbon credits or emissions that can only be traded within the EU
ETS, i.e., they are only tradable within the European Union. Each EUA represents one tonne of CO, that
the holder has the right to emit.

e Assigned Amount Units (AAUs) are allowances created under the terms of Annex CMP.1 of the Kyoto
Protocol, i.e. the Procedures for Accounting for Assigned Amount Units. These units can be traded within
the international ITL log.;

e Removal Units (RMUs) are allowances that, like AAUs, are created under the terms of Annex CMP.1 of
the Kyoto Protocol.

e Emission Reduction Units (ERUs) represent one metric ton of CO, equivalent. They are derived from
transferred credits obtained from the Joint Implementation (JI) flexible mechanism, which was
implemented in one of the countries included in Annex B of the Kyoto Protocol.
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e  Certified Emission Reduction (CER) credits are issued by the Executive Board of the Clean Development
Mechanism (CDM), which is also one of the flexible mechanisms of the Kyoto Protocol. CER credits are
issued for projects implemented in countries not included in Annex B of the Kyoto Protocol. These credits
are derived from projects and are therefore considered the most complex units to achieve.

e  Temporary Certified Emission Reduction (TCER) credits are issued by the Executive Board of the Clean
Development Mechanism 19 (CDM). They are issued only for afforestation projects that must be
implemented in countries not included in Annex B of the Kyoto Protocol. (EC.EUROPA.EU, 2016).

In principle, the simplest approach to carbon pricing would be for the government to impose a carbon tax
(Metcalf, 2007). Implementing a carbon tax (or any other meaningful climate policy instrument) will increase the
cost of energy consumption and could adversely affect the competitiveness of energy-intensive industries. This
competitiveness effect can result in negative economic and environmental outcomes: firms may relocate facilities
to countries without meaningful climate change policies, thereby increasing emissions in these new locations and
offsetting some of the environmental benefits of the policy. Such “emission leakage” may actually be relatively
modest, because a majority of the emissions in developed countries occur in nontraded sectors, such as electricity,
transportation, and residential buildings. However, energy-intensive manufacturing industries that produce goods
competing in international markets may face incentives to relocate and advocate for a variety of policies to mitigate
these impacts (Aldy and Pizer, 2011).

In a similar fashion to a carbon tax, domestic cap-and-trade programs could include a border tax to mitigate
some of the adverse competitiveness impacts of a unilateral domestic climate policy and encourage trade partners
to adopt mitigation policies with comparable stringency. In the case of a cap-and-trade regime, the border
adjustment would take the form of an import allowance requirement, so that imports would face the same
regulatory costs as domestically produced goods. However, border measures under a carbon tax or cap-and-trade
raise questions about the application of trade sanctions to encourage broader and more extensive emission
mitigation actions globally, as well as their legality under the World Trade Organisation (Brainard and Sorking,
2009; Frankel, 2010).

Material and Methods

The core source of data was a set of valid legislative and methodological measures governing the
accounting of emission allowances at both the national and international levels. Within the framework of Slovak
legislation, we were based on Act No. 572/2004 Coll. on Emissions Trading, Act No. 431/2002 Coll. on
Accounting, and Guideline No. 23054/2002-92 of the Ministry of Finance of the Slovak Republic on the procedure
for accounting for and reporting emission allowances. These documents serve as the basis for addressing the
accounting for emission allowances in accordance with Slovak accounting regulations.

In the context of accounting under international accounting standards (IAS/IFRS), we studied the
interpretation of IFRIC 3 — Emission Allowances, which, although officially repealed, still provides relevant
interpretative frameworks. In addition, we worked with IAS 20 — Accounting for Government Grants and
Disclosure of Government Assistance, as well as IAS 38 — Intangible Assets, both of which relate to the valuation
and reporting of emission allowances.

For empirical comparison, we used available statistical and allocation data on the volume of emissions
allowances in Slovakia. We paid particular attention to the sectoral breakdown of emissions and the share of
industrial production in Slovakia's total emissions. We obtained this data mainly from the Emissions and Biofuels
Department of the Slovak Hydrometeorological Institute (SHMU). This department is responsible for managing
the national inventory system, coordinating data collection, and processing and submitting annual greenhouse gas
emissions balances in accordance with the requirements of the United Nations Framework Convention on Climate
Change (UNFCCC).

Based on data from the Slovak Hydrometeorological Institute, we have compiled a graph showing the
development of total greenhouse gas emissions in the Slovak Republic from 1990 to 2023. This development is
shown in detail in Fig. 1, which documents a significant long-term reduction in emissions. Graph 1 shows that the
highest emissions in Slovakia were recorded in 1990, which is also the reference year for most climate policies,
with emissions reaching 73,425 Gg CO; eq. In the following years, there was a noticeable decline in emissions,
mainly as a result of economic transformation, a decline in industrial production, and the gradual introduction of
environmental measures.

Conversely, the lowest emission values were recorded in 2023, when emissions reached only 36,073 Gg
CO;, eq., representing a decrease of more than 50% compared to 1990. This development confirms the systematic
reduction of emissions in Slovakia in line with European Union targets and international climate commitments.
This trend supports the thesis that the Slovak Republic's participation in the EU ETS and the implementation of
national and European environmental policies have contributed to a significant reduction in greenhouse gases in
the country.
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Fig. 1 Development of total greenhouse gas emissions in Slovakia between 1990 and 2023
Source: Total greenhouse gas emissions and air pollutants in Slovakia - https://oeab.shmu.sk/en/emissions/total/trends. html#trendy

To better understand the structure and dynamics of emissions development, it is appropriate to examine
in detail the individual sectors that contribute to the Slovak Republic's overall emissions balance. In the following
section, we therefore focus on the development of CO,, eq. emissions specifically in the energy, transport, industrial
processes, agriculture, and waste management sectors. The available data only provides a breakdown of emissions
for 2022. More recent data have not yet been published.

Solid fuels

B\olog\c%?%gﬁﬁtéehgigpgsﬁh Waste
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Licuid Fuels

Metal industry emissions
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Other fuels - Alternative (waste)
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Fig. 2 Development of total greenhouse gas emissions in Slovakia in 2022 by sectors
Source: own processing by the Slovak Hydrometeorological Institute

Based on Fig. 2, the largest share of emissions in Slovakia in 2022 came from the energy sector,
accounting for 48.2% of total emissions. This sector includes emissions from various types of fuels, with solid,
gaseous, and biomass fuels accounting for the largest share. The second largest sector, with a share of 21%, is
transport, where almost all emissions come from road transport (98.5%), while other modes of transport (air, sea,
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rail) are included in the subcategory "Other transport," which accounts for only 1.5% of the sector's emissions.
The third most significant sector is industry, with a 20.4% share. Within this sector, emissions from the metal
industry (52.1% of industrial emissions), the mineral industry (27.6%) and the chemical industry (13.4%) are the
most dominant. The agriculture and waste sectors have the same percentage share, i.e. 5.2%. The agriculture sector
consists mainly of two subcategories: livestock production (61.7%) and soil emissions (38.3%). Within waste
management, the largest share of emissions comes from solid waste landfills (69.5%), followed by biological waste
treatment (18.7%) and wastewater treatment (11.2%).

The sectoral analysis also shows that industrial production remains one of the most significant sources of
emissions, underscoring the importance of accurate and transparent accounting for emission allowances in this
segment. The analysis was carried out with the aim of supporting the main objective of the paper, which is to
compare the accounting treatment of emission allowances under Slovak legislation and international IFRS
accounting standards. The analysis provided a basis for a better understanding of the practical aspects of emission
allowance allocation, their sectoral distribution, and emissions trends over time, thereby enabling accounting
approaches to be placed in a real economic and environmental context with an impact on the economic
performance of industrial companies. At the same time, it created a basis for the formulation of targeted
recommendations for industrial production companies, aimed at streamlining the reporting of emission allowances
with an emphasis on companies' economic results.

Results

Companies that have been allocated emission allowances have a legal obligation to account for them. In
our results, we compared the accounting for emission allowances from the perspective of Slovak accounting
practices and from the perspective of international accounting standards IAS/IFRS.

Accounting for emission allowances according to Slovak accounting practices

Emissions allowances in the Slovak Republic are regulated by Act No. 572/2004 Coll. on Emissions
Allowance Trading, which came into effect on November 1, 2004. This regulation is based on European Union
law and the Kyoto Protocol. Accounting for emission allowances is also regulated by Measure No. 23054/2002-
92 of the Ministry of Finance of the Slovak Republic, as amended by current regulations on accounting procedures
for entreprencurs using the double-entry accounting system. In accordance with these procedures, the framework
chart of accounts does not include a separate account for emission allowances; therefore, the accounting procedures
recommend creating a new account in the accounting unit's chart of accounts, namely 254 — Emission Allowances.
The allocated share of emission allowances is evaluated at market value and credited to account 254 — Emission
Allowances, with a corresponding entry debiting account 384 — Deferred Revenues.

According § 30b of the Double-Entry Accounting Procedures, emission allowances are accounted for as
follows: "In an accounting unit to which a proportional share of emission allowances is credited free of charge to
the allowance account in accordance with a special regulation, are these emission allowances accounted for on the
date of their crediting at market value in accordance with § 25 of the Act. Emission allowances are accounted for
as a debit to the account created in accounting group 25 — Short-term financial assets, in accordance with the
recommendation of the Ministry of Finance of the Slovak Republic, in account 254 — Emission allowances, with
a corresponding entry in account 384 — Deferred Revenues." The share of emission allowances credited free of
charge is considered a short-term financial asset from an accounting perspective.

Tab. 1 Accounting treatment of allocated emission allowances
Accounting case Debit Credit
Issuance of emission allowances 254 — Emission Allowances 384 — Deferred Revenues
Source: Own elaboration based on § 30 of the Accounting Procedures for Entrepreneurs Using the Double-Entry Accounting System

The accounting entity may trade with the allocated emission allowances. If the number of emission
allowances allocated to the accounting entity is insufficient, the entity can purchase additional allowances.
Conversely, if the accounting entity has a surplus of emission allowances, it may sell these emission allowances.
According to §30b of the Double-Entry Accounting Procedures, the sale and purchase of emission allowances is
accounted for as follows: "Purchased emission allowances are accounted for in account 254 — Emission allowances
at acquisition cost. The acquisition of emission allowances is accounted for in account 259 — Acquisition of short-
term financial assets. The sale of emission allowances is credited to account 254 — Emission allowances with a
corresponding debit to account 561 — Securities and shares sold. Revenue from the sale of emission allowances is
accounted for in account 661 — Revenue from the sale of securities and shares.

Tab. 2 Accounting treatment of emission allowances purchase
Accounting case Debit Credit
Purchase of emission allowances 259 — Acquisition of short-term financial | 325 — Other liabilities
assets
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Classification of emission allowances as | 254 — Emission Allowances 259 — Acquisition of short-term financial
assets assets

Payment to the seller of emission | 325 — Other liabilities 221 — Bank accounts

allowances

Source: Own elaboration based on § 30 of the Accounting Procedures for Entrepreneurs Using the Double-Entry Accounting System

Table 2 shows accounting cases related to the purchase of emission allowances. The purchase of emission
allowances intended for trading may also be carried out on the public market. The accounting entity accounts the
purchase of emission allowances as a debit to account 259 — Acquisition of short-term financial assets and,
correspondingly, as a credit to account 325 — Other liabilities. If the accounting entity has purchased emission
allowances, they must subsequently be classified as short-term financial assets. The classification of emission
allowances as an asset is accounted for as a debit to account 254 — Emission allowances and a credit to account
259 — Acquisition of short-term financial assets. The accounting entity accounts for the payment to the seller of
emission allowances as a debit to account 325 — Other liabilities and a credit to account 221 — Bank accounts.

Tab. 3 Accounting treatment of the sale of emission allowances

Accounting case Debit Credit

Sale of emission allowances 315 — Other receivables 661 — Revenues from the Sale of Securities
and Shares

Derecognition of emission allowances from | 548 — Other Operating Expenses 254 — Emission Allowances

assets

Accounting for the share of emission 384 — Deferred Revenues 648 — Other Revenues from Operating

allowances allocated free of charge Activities

Payment of funds by the buyer 221 — Bank accounts 315 — Other receivables

Source: Own elaboration based on § 30 of the Accounting Procedures for Entrepreneurs Using the Double-Entry Accounting System

Table 3 shows accounting cases related to the sale of emission allowances. The sale of emission
allowances intended for trading may also take place on the public market. The accounting entity records the sale
of emission allowances as a debit to account 315 — Other receivables with a corresponding credit to account 661
— Revenue from the sale of securities and shares. After the sale of emission allowances, the accounting entity is
required to remove the sold emission allowances from the accounts, debiting account 548 — Other Operating
Expenses and crediting account 254 — Emission allowances. Subsequently, the accounting entity must settle the
share of the emission allowances credited free of charge by making an accounting entry debiting account 384 —
Deferred revenues and crediting account 648 — Other Revenues from Operating Activities. The payment of funds
from the buyer is debited to account 221 — Bank accounts and credited to account 315 — Other receivables.

According to the Act on Emissions Trading, an accounting entity is obliged, as of the date of the financial
statements, to recognise a liability to hold sufficient emission allowances to cover the emissions released. As of
the financial statement date, if the entity does not yet have the verified amount of emissions released confirmed
by an authorised verifier, i.e., it does not know the exact amount of the liability, it is required to create a reserve
for emitted greenhouse gases.

This reserve must be created for emissions that are equal to a multiple of the known volume of emissions
released from the first day of the calendar year to the date on which the accounting entity prepares its financial
statements. The accounting entity is also required to publish the values of emission allowances that the accounting
entity determines for surrender in accordance with a special regulation.

If, on the date of preparation of the financial statements, the accounting entity does not have a sufficient
amount of emission allowances, it is required by the Act on Trading in Emission Allowances to use the estimated
amount necessary to purchase emission allowances. The reserve is therefore created in the amount of the expected
acquisition expenses for the missing volume of emission allowances. Such a reserve is recorded by the accounting
entity as a debit to account 548 — Other Operating Expenses, with a corresponding credit to account 323 — Short-
term reserves.

Tab. 4 Accounting Treatment of the Reserve for the Missing Volume of Emission Allowances
Accounting case Debit Credit
Reserve for the purchase of missing 548 — Other Operating Expenses 323 — Short-term reserves
emission allowances
Source: Own elaboration based on § 30 of the Accounting Procedures for Entrepreneurs Using the Double-Entry Accounting System

Based on the quantity of emission allowances designated for surrender, the accounting entity is required to
recognise the corresponding portion of deferred revenue. The Act on Emissions Trading assumes that emission
allowances are allocated for a period longer than one year, and the accounting entity accounts for the free allocation
of emission allowances using account 384 — Deferred revenues. As of the date of preparation of the financial
statements, the accounting entity will account for emission allowances as shown in the table below.
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Tab. 5 Accounting Treatment of Emission Allowances as of the Balance Sheet Date

Accounting case Debit Credit

Emitted volume of emissions 548 — Other Operating Expenses 323 — Short-term reserves

Emitted volume of emissions exceeding the | 548 — Other Operating Expenses 323 — Short-term reserves

allocated emission allowances to be

surrendered

Accounting for the share of emission 384 — Deferred Revenues 648 — Other Revenues from Operating
allowances allocated free of charge Activities

Source: Own elaboration based on § 30 of the Accounting Procedures for Entrepreneurs Using the Double-Entry Accounting System

At the balance sheet date, the accounting entity shall recognise the emitted volume of emissions as a debit
to account 548 — Other operating expenses, with a corresponding credit to account 323 — Short-term reserves. In
the event that the emitted volume of emissions exceeds the volume of emission allowances to be surrendered, the
entity is required to account for this excess in the same way — by debiting account 548 — Other operating expenses
and crediting account 323 — Short-term reserves. Subsequently, the entity must recognise the portion of
gratuitously allocated emission allowances by debiting account 384 — Deferred revenues and crediting account
648 — Other revenues from operating activities.

After the authorised verifier or the relevant authority has verified the volume of emissions released, the
accounting entity knows the actual amount of the liability. If the actual amount of this liability exceeds the
estimated amount when the reserve was created, the difference is recognised as a cost in the accounting period in
which the actual volume of emissions released is confirmed.

The accounting entity may encounter a situation in which the actual amount of the liability is lower than
the estimated amount taken into account when creating the reserve. The accounting entity accounts for this
difference as revenue for the relevant accounting period, in which the actual amount of emissions released was
confirmed.

The accounting entity shall record the handed-over volume of emission allowances as a debit to account
323 — Short-term reserves and as a credit to account 325 — Other liabilities. If the difference between the liability
amount and the reserve is positive, the accounting entity shall record the situation in account 548 — Other operating
expenses, with a corresponding entry in account 325 — Other liabilities. Conversely, if the difference between the
amount of the liability and the provision is negative, the accounting entity shall record this situation as a debit to
account 323 — Short-term reserves, with a corresponding credit to account 648 — Other revenues from operating
activities.

Tab. 6 Accounting Treatment of the Confirmed Surrender of Emission Allowances

Accounting case Debit Credit

Surrendered volume of emission 323 — Short-term reserves 325 — Other liabilities

allowances

Positive difference between the liability 548 — Other Operating Expenses 325 — Other liabilities

and the reserve (+)

Negative difference between the liability 323 — Short-term reserves 648 — Other revenues from operating
and the reserve activities

)

Extinguishment of liability 325 — Other liabilities 254 — Emission Allowances

Source: Own elaboration based on § 30 of the Accounting Procedures for Entrepreneurs Using the Double-Entry Accounting System

The extinguishment of the liability is accounted for in the same way as the use of short-term financial
assets, i.e. using account 254 — Emission allowances. The accounting entity accounts for the extinguishment of the
liability by debiting account 325 — Other liabilities and crediting account 254 — Emission allowances. Emission
allowances can be valued at acquisition cost or at market value. Conversely, the disposal of emission allowances
is most often valued using the FIFO (first-in, first-out) method or the weighted arithmetic mean.

Accounting treatment of emission allowances under IAS/IFRS

Contrary to Slovak accounting practices, which treat emission allowances as short-term securities, under
international financial reporting standards, emission allowances are considered intangible assets (according to
International Accounting Standard TAS 38 — Intangible Assets). International Accounting Standard IAS 38 —
Intangible Assets is followed by IFRIC 3 (International Financial Reporting Interpretations Committee), which
was repealed in July 2005. In view of this, there is currently no uniform, effective regulation in the area of emission
allowances under IAS/IFRS. (EY, 2025)

Based on IFRIC 3, paragraph 13, emission allowances are intangible assets, i.e., they can be characterised
as non-monetary assets that lack physical substance. The purpose of emission allowances is not to grant the right
to emit emissions into the air. On the contrary, emission allowances are only a type of instrument that must be
delivered to settle the liability arising from emissions (Iasplus, 2025)

Purchased emission allowances are valued at acquisition cost. Allowances that the company receives from
public authorities at no additional cost or at a price lower than their market value are recognised at market value
immediately upon receipt. Emission allowances have zero depreciable value, which means that they cannot be
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depreciated. This is because the residual price that can be obtained on an active market is at least equal to the
carrying amount. (Iasplus, 2025)
According to the emissions trading scheme under IFRIC 3, three main accounting elements arise:
e an asset from the holding of emission allowances,
e agovernment grant, and
e a liability stemming from the obligation to surrender emission allowances equal to the actual
emissions released.

From the moment a participant in the emissions trading scheme under IFRIC 3 gains control over the
emissions, the emission allowances are recognised as assets. The allowances are recognised as assets from the
moment they are allocated. Emission allowances are measured at their market value on the date of initial
recognition. Two models may be used for subsequent measurement:

o Cost model: Under this model, emission allowances are recognised at their initial acquisition cost,
reduced by any accumulated impairment losses.

e  Revaluation model: This model involves measuring emission allowances at their revalued amount,
meaning their market value at the date of revaluation, less any subsequent accumulated impairment
losses. Revaluations should be performed at sufficient frequency so that, at the balance sheet date,
the carrying amount does not differ significantly from the market value.

In the event of a revaluation of emission allowances, such events are accounted for as follows:

e Ifthe market value of emission allowances exceeds their accounting value, the first surplus from
the revaluation of allowances is recognised in equity — the revaluation reserve. The revaluation
reserve may be transferred to retained earnings if a surplus is achieved. The revaluation reserve
may also be drawn down through the use of intangible assets. The amount of the surplus realised
through the use of assets is calculated as the difference between depreciation calculated on the
historical cost of the asset and depreciation calculated on the revalued amount. This difference
may be transferred from revaluation to retained earnings in each period. If the entity decides to
make regular transfers, upon full depreciation of the revalued intangible asset, the related
revaluations will be reduced to zero.

e Ifthe market value of emission allowances is lower than their accounting value, the first decrease
in the revaluation of allowances is recognised as a cost.

e  Further revaluations are subject to the same procedure. If the subsequent valuation is the
opposite, the original revaluation accounting is first reversed, and then the procedure is the same
as for the first decrease or surplus from the revaluation of emission allowances.

Even though IFRIC 3 has been revoked, the balancing of emission allowances using IFRIC 3 remains
valid. Participants in the emission allowance trading scheme are free to account for assets, government grants and
reserves, provided that all the requirements of the relevant IAS/IFRS are met. (Iasplus, 2025)

When accounting for emission allowances from the perspective of IAS/IFRS, IAS 20 — Accounting for
Government Grants and Disclosure of Government Assistance is also used. Government grants can only be
awarded if the entity complies with all conditions set for the grant and will subsequently receive it. The grant is
recognised as revenue over the period necessary to allocate it to the costs intended to be compensated.

Grants awarded as compensation for costs already incurred, or as immediate financial support, without
costs related to future periods, should be recognised as revenue in the period in which the receivable arose.
Subsidies relating to assets may be presented in one of the following two forms:

e deferred revenues,

e deduction of subsidies from the accounting value of assets.

Subsidies relating to income may be reported separately as other income or deducted from related
expenses.

Discussion
In this article, we defined emission allowances and emission allowance trading. We then characterised
the accounting for emission allowances, with an emphasis on comparing the accounting treatment under Slovak

legislation with that under IFRS, followed by proposals for industrial manufacturing companies in the area under
review. The comparison of accounting representations shows that the accounting for emission allowances under
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IAS/IFRS differs from the accounting for emission allowances under Slovak accounting practices in the following
areas:

e Emission allowances are accounted for as intangible long-term assets under IFRS, unlike Slovak
accounting practices, according to which emission allowances are accounted for as short-term
financial assets.

e  Under IFRS, an entity revalues both allocated and purchased emission allowances at the current
price valid on the balance sheet date. Under Slovak accounting practices, an entity only values
purchased emission allowances.

e According to IFRS, the company recognises the entire amount of government grants for the year
as income in that year (based on the value of allocated emission allowances).

e According to Slovak accounting standards, the company recognises only a proportional part of
government grants, i.e., emission allowances allocated free of charge, as income, based on the
actual or estimated consumption of those allowances.

For industrial manufacturing companies required to account for emission allowances to maximise profits,
we propose the following recommendations, which we have divided by time frame and application suitability.
Suggested recommendations for businesses:

In the first proposal, we recommend that companies sell up to 11% of their allocated EUA allowances at
no cost. European Unit Allowances (EUA) are carbon credits or emissions that can only be traded within the EU
ETS, i.e., they are only tradable within the European Union. Each EUA represents one tonne of CO that the holder
has the right to emit. If a company sells emission allowances acquired free of charge, it can purchase CER emission
allowances on the European Climate Exchange. CER credits are issued for projects implemented in countries not
included in Annex B of the Kyoto Protocol. These credits are derived from projects and are considered complex.
Emission allowances are sold on the European Climate Exchange at prices significantly lower than the real value
of free emission allowances. Subsequently, the company can convert the purchased CER emission allowances into
free emission allowances in the emission allowance registry and surrender them. This solution is more
advantageous in the short term.

In the second proposal, we recommend that companies purchase CER emission allowances up to 11% of
their allocated emission allowances. Purchasing emission allowances on the European Climate Exchange is
advantageous because they are offered at significantly lower prices than the real value of free allowances. The
company can then convert the purchased CER emission allowances into allocated EUA emission allowances in
the allowance registry and subsequently surrender them. This solution is more suitable in the long term.

Conclusion

Climate change is one of the biggest global problems today. We can eliminate the impact of environmental
problems by reevaluating our overall approach to the environment. Among the tools that help reduce the scope
and impact of global problems are emission allowances, based on the Kyoto Protocol and European Union law.
The paper focused on emission allowances in terms of comparing the accounting treatment of emission allowances
under Slovak legislation with the accounting treatment under IFRS international accounting standards, followed
by the development of proposals for industrial production companies affected by emission allowances. At the end
of the paper, we proposed alternatives for industrial production companies for trading emission allowances, with
the aim of maximising profits, which may be advantageous in the long and short term.

Summary

The European Union Emission Trading Scheme (EU ETS) is the basis of the European Union's climate
change strategy. It applies not only to the 27 EU Member States but also to three other Member States of the
European Economic Area: Norway, Iceland, and Liechtenstein. This system currently covers more than 10,000
installations in the energy and industrial sectors, which together account for around 40 % of total greenhouse gas
emissions in the EU. Operators can receive a portion of their allowances free of charge and, if necessary, must
purchase the remainder at auction or on the market. Companies that do not use the allowances they received free
of charge can sell them.

The issue of emission allowances is present in accounting for companies that were allocated emission
allowances and for companies that trade with them. We examined the legislative framework for emission
allowances, the provisions, restrictions, and regulations of the European Union. Since emissions trading is subject
to accounting, accounting for emissions allowances also directly affects the profit or loss. We have proposed
alternatives for industrial production companies to trade emissions allowances to maximise profits in both the short
and long term. The results may be helpful to companies required to account for emission allowances.

99



Jana SIMONIDESOVA et al. / Acta Montanistica Slovaca, Volume 31 (2026), Number 1, 90-101

References

Al A., Madani B., Saboor S., Ndiaye M., Abu-lebdeh G. Technological forecasting & social change a
comprehensive hierarchical blockchain system for carbon emission trading utilizing blockchain of things
and smart contract. Technol Forecast Soc Change. 2021;173(August):121124.  doi:
10.1016/j.techfore.2021.121124.

Aldy, J. E. (2011). Promoting clean energy in the American power sector (The Hamilton Project Discussion Paper
2011-04). Washington, DC: The Hamilton Project.

Aldy, J. E., & Pizer, W. A. (2011, December). Competitiveness impacts of climate change mitigation policies
(National Bureau of Economic Research Working Paper no. 17705). Cambridge, MA: National Bureau of
Economic Research.

Basse Mama H, Mandaroux R. Do investors care about carbon emissions under the European environmental
policy? Bus Strategy Environ. 2022;31(1):268-283. doi: 10.1002/bse.2886.

Brainard, L., & Sorking, 1. (Eds.). (2009). Climate change, trade, and competitiveness: Is a collision inevitable?
Washington, DC: Brookings Institution Press.

Doda B, La Hoz Theuer S, Cames M, Healy S, Schneider L. Voluntary offsetting: credits and allowances. 2021

Feng Y, Wang X, Liang Z, Hu S, Xie Y, Wu G. Effects of emission trading system on green total factor
productivity in China: empirical evidence from a quasi-natural experiment. J Clean Prod. 2021;294:126262.
doi: 10.1016/j.jclepro.2021.126262.

Frankel, J. (2010). Global environment and trade policy. In J. E. Aldy & R. N. Stavins (Eds.), Post-Kyoto
international climate policy: Implementing architectures for agreement (pp. 493-529). New York, NY:
Cambridge University Press.

Hajek M, Zimmermannova J, Helman K, Rozensky L. Analysis of carbon tax efficiency in energy industries of
selected EU countries. Energy Policy. 2019;134:110955. doi: 10.1016/j.enpol.2019.110955.

Hasan MA, Al Mamun A, Rahman SM, Malik K, Al Amran MIU, Khondaker AN, Reshi O, Tiwari SP, Alismail
FS. Climate change mitigation pathways for the aviation sector. Sustainability (Switzerland)
2021;13(7):3656. doi: 10.3390/su13073656.

He, L, G, Lu, Z, G., Geng, L, J., Zhang, J., Li, X., and Guo, X. (2020). Environmental economic dispatch of
integrated regional energy system considering integrated demand response. Int. J. Electr. power energy sys-
tems 116, 105525-105525.14. doi:10.1016/j.ijepes.2019.105525

Joltreau E, Sommerfeld K. Why does emissions trading under the EU emissions trading system (ETS) not affect
firms’ competitiveness? Empirical findings from the literature. Climate Policy. 2019;19(4):453—471. doi:
10.1080/14693062.2018.1502145.

Luo Y, Li X, Qi X, Zhao D. The impact of emission trading schemes on firm competitiveness : evidence of the
mediating effects of firm behaviors from the guangdong ETS. J Environ Manage. 2021;290(May
2020):112633. doi: 10.1016/j.jenvman.2021.112633.

Luo, Z., Qin J, H., and Liang, J, Y., (2021). Day-ahead optimal scheduling of integrated energy system with
carbon-green certificate coordinated trading mechanism. Electr. Power Autom. Equip. 41 (9), 248-255.

Metcalf, G. E. (2007). A proposal for a U.S. carbon tax swap (The Hamilton Project Discussion Paper 2007-12).
Washington, DC: Brookings Institution.

Wang M, Wang B, Abareshi A. Blockchain technology and its role in enhancing supply chain integration capability
and reducing carbon emission: a conceptual framework. Sustainability (Switzerland) 2020;12(24):1-17.
doi: 10.3390/su122410550.

Xiang, Y., Wu, G., Shen, X, D., Ma, Y., Gou, J., Xu, W., et al. (2021). Low-carbon economic dispatch of
electricity-gas systems. Energy 226 (1), 120267-120267.12. doi:10.1016/j.energy.2021.120267

Xiao J, Zhen Z, Tian L, Su B, Chen H, Zhu AX. Green behavior towards low-carbon society: theory, measurement
and action. J Clean Prod. 2021;278:123765. doi: 10.1016/j.jclepro.2020.123765.

EC.EUROPA.EU, The EU Emissions Trading System (EU ETS). 2025. online at:
http://www.ec.europa.eu/clima/publications/docs/factsheet_ets.en.pdf

ENVIROPORTAL.SK, Emisie sklenikovych plynov. 2025. online at: https://www.enviroportal.sk/klimaticke-
zmeny/emisie-sklenikovych-plynov

ENVIROPORTAL.SK, Starostlivost o ZP. 2025. online at: https://www.envirportal.sk/environmentalne-
temy/starostlivost-o-zp/ipkz-integrovana-prevencia-a-kontrola-znecistovania/dolezite-pojmy

ENVIROPORTAL.SK, Kjotsky protokol k Ramcovému dohovoru OSN o zmene klimy. 2025. online at:
http://enviroportal.sk/uploads/scoredocument/kjoto1112 1997.pdf

EUROPSKAUNIA.SK, Systém obchodovania s emisiami. 2025. online at:
http://europskaunia.sk/system obchodovania s emisiami
EY.COM, Accounting guidance for emissions programs. 2025. online at:

http://www.ey.com/US/en/industries/Oil---Gas/Carbon-market-readiness---4---Accounting-guidance-for-
emissions-programs

100


http://www.ec.europa.eu/clima/publications/docs/factsheet_ets.en.pdf
https://www.enviroportal.sk/klimaticke-zmeny/emisie-sklenikovych-plynov
https://www.enviroportal.sk/klimaticke-zmeny/emisie-sklenikovych-plynov
http://enviroportal.sk/uploads/scoredocument/kjoto1112_1997.pdf

Jana SIMONIDESOVA et al. / Acta Montanistica Slovaca, Volume 31 (2026), Number 1, 90-101

TASPLUS.COM, IFRIC 3 — Emission Rights. 2025. online at: http://www.iasplus.com/en/standards/ifric/ifric3

IASPLUS.COM, IAS 36 — Inpairment of Assets. 2025. online at: http://www.aiplus.com/en/standard/ias/ias36

UNFCCC.INT, Kyoto Protocol. 2025, online at:
http://enviroportal.sk/uploads/scoredocument/kjoto1112 1997.pdf

Opatrenie MF SR zo 16. Decembra 2002 ¢. 23054/2002-92, ktorym sa ustanovuji podrobnosti o postupoch
uctovania a ramcovej étovej osnove pre podnikatel'ov Gc¢tujucich v stistave podvojného uctovnictva.

Oznamenie ¢. 740/2002 Z. z. — Oznamenie Ministerstva financii Slovenskej republiky o vydani opatrenia, ktorym
sa ustanovuju podrobnosti o postupoch uctovania a ramcovej osnove pre podnikatel'ov uctujiicich v stistave
podvojného uctovnictva.

Smernica 2003/87/ES Eurépskeho Parlamentu a Rady z 13. Oktdébra 2003, o vytvoreni systému obchodovania s
emisnymi kvotami sklenikovych plynov v spoloGenstve, a ktorou sa meni a dopliia smernica Rady
96/61/ES.

Usmernenie Ministerstva financii Slovenskej republiky k postupu tcétovania a vykazovania emisnych kvot
MF/21303/2005-74.

Zakon €. 431/2002 Z. z. o Gcétovnictve v platnom zneni.

Zakon €. 572/2004 Z. z. Zakon o obchodovani s emisnymi kvotami a o zmene a doplneni niektorych zakonov.

101


http://www.iasplus.com/en/standards/ifric/ifric3

